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Abstract: Intrauterine devices (IUDs) are a widely used contraceptive. Possible complications from IUDs include failed insertion,
pain, vasovagal reaction, infection, abnormal bleeding, and expulsion. Uterine perforation and migration of the IUD are rare
complications occurring in approximately 1-2 per 1000 insertions. We executed a systematic review by reviewing all case reports
and case series on IUD migration, published between December 2002 and December 2022. Our review indicates that about half of
these patients present with pain and that a third are completely asymptomatic. The most common sites of migration are the intestine,
bladder, and omentum. We found that the preferred method for removing the migrated IUD is laparoscopy. Generally, there are no
lasting injuries after the removal of the migrated IUD, but occasionally, severe complications have been reported. Healthcare providers
should be vigilant about this rare complication, especially in cases of painful insertion or the presence of other risk factors for
perforation. When uterine perforation is diagnosed, it is advisable to remove the IUD to prevent severe complications.
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Introduction

The intrauterine device (IUD) is a widely used contraceptive method. This type of contraception belongs to the family of
long-acting reversible contraceptives (LARC) and is among the methods with the highest contraceptive effectiveness.
The two most used types are the copper intrauterine device (Cu-IUD) and the levonorgestrel intrauterine device (LNG-
IUD). These methods offer 99.2% and 99.8% effectiveness, respectively, in preventing pregnancy.! Both types are
generally well-tolerated. The Cu-IUD is the most used reversible contraceptive method worldwide.” Besides contra-
ception, the 52-mg LNG-IUD is also indicated for the treatment of heavy menstrual bleeding.’

Possible complications of the IUD include failed insertion, pain during and after insertion, vasovagal reaction during
insertion, infection, abnormal bleeding, expulsion, and uterine perforation.* Uterine perforation is a rare complication
with an incidence ranging from 0.3 to 2.6 per 1000 insertions for LNG-IUD and from 0.3 to 2.2 per 1000 insertions for
Cu-IUD.’ Uterine perforation may be asymptomatic or cause pain, abnormal bleeding, bowel or bladder perforation or
fistula formation.® The number of published case reports on uterine perforation has increased significantly in the last two
decades, presumably due to the increasing use of the IUD. We present a systematic review on the incidence of perforation
and migration of the IUD, its complications, and approaches to diagnosing and treating a perforated IUD.

Materials and Methods
The purpose of our review was to identify randomized clinical trials, case reports and systematic reviews regarding migrated
IUDs. The search was conducted by one author (VV). The reference lists of all primary articles were also examined by the same
author (VV). Through PubMed, the “related articles” feature was also used, as well as reference lists of the reviewed articles.
A systematic search was performed on several electronic databases (Medline/Pubmed, Cochrane and Sciencedirect).
The search terms and MeSH terms used were “Intrauterine device migration”, “Intrauterine device perforation”, “Uterine
perforation” and “Intrauterine device”. All articles in Dutch, French, English, or Spanish between 2002 and 2022 that
described complete uterine perforation or migration of an IUD were included. The selection of articles was performed by
one author (VV).
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The study was completed using the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA)
guidelines.” The following data were collected from each case: demographic data, including age and parity, clinical
symptoms at presentation, the specific type of IUD, length of time between IUD placement and diagnosis of perforation,
location of the perforated IUD, method of IUD removal, and reported complications.

Results

We screened 936 articles, of which 119 articles were included in the review (Figure 1). All included articles were case
reports or case series. Within these 119 articles, 165 cases of IUD perforation were identified. The average age of the
patients was 39 years, ranging from 19 to 74 years (data by case in Appendix). Parity was mentioned in only 60% of the
cases, of which 68% were multiparous (median: 2). The time between IUD placement and diagnosis of perforation ranged
from one week to 42 years (median: 3.75 years). Patients presented with various clinical symptoms, with pain and
urological complaints being the most common (Table 1). Approximately 31% of the patients were completely asymptomatic
at the time of diagnosis. The type of IUD was specified in 59% of the cases, with two-thirds being Cu-IUDs and one-third
LNG-IUDs. Table 2 provides an overview of the intra-abdominal locations of the migrated IUDs, with the bladder,
intestine, and omentum being the most common. In half of the cases, the IUD could be removed laparoscopically. Other
methods for removal included cystoscopy, laparotomy, and colonoscopy (Table 3). In some cases, multiple techniques were
combined during a single procedure. Most migrations did not result in serious complications. Four cases of abscess
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Table | Symptoms

Number Percentage
Pain 76/165 46%
Asymptomatic 51/165 31%
Bladder issues 31/165 19%
Abnormal vaginal blood loss 13/165 8%
Intestinal complaints 14/165 8%

Table 2 Location of the IUD

Number | Percentage
Intestine 53/165 32%
Colon 7/165 4%
Appendix 2/165 1%
lleum 9/165 5%
Rectum 19/165 12%
Sigmoid 16/165 9%
Bladder (partial or complete perforation) | 39/165 24%
Omentum 19/165 12%
Uterus (incomplete perforation) 177165 10%
Lateral pelvic wall 14/165 8%
Douglas 10/165 6%
Abdomen (not further specified) 8/165 5%
Vaginal wall 5/165 3%
Stomach 3/165 2%
Ovary 3/165 2%
Parametrium 3/165 2%
Ureter 3/165 2%
Diaphragm 17165 1%
Ovarian tube 17165 1%

formation, seven cases of complex adhesions, eighteen cases of bladder lithiasis, and four cases requiring partial bowel
resection were described. Occasionally, other serious complications were reported, such as small bowel obstruction,

urosepsis, hydronephrosis, the need for partial gastrectomy, the need for partial cystectomy, and even nephrectomy.

Discussion
IUDs are a widely used contraceptive method worldwide due to their high effectiveness and reliability. IUDs require only
a single insertion procedure for long-term use. The contraceptive effect of IUDs is not dependent on user compliance,
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Table 3 Technique Used for the Removal of the IUD

Technique for the Removal of the IUD Number Percentage
Laparoscopy 61/128 48%
Cystoscopy 23/128 18%
Laparotomy 19/128 15%
Coloscopy 16/128 13%

Vaginal resection 6/128 5%

Not specified 5/128 4%
Hysteroscopy 3/128 2%

Not removed 2/128 2%

Rectal resection 3/128 2%

Abbreviations: 1UD, intrauterine device; LARC, long-acting reversible contraceptives;
Cu-lUD, copper intrauterine device; LNG-IUD levonorgestrel intrauterine device; PID,
pelvic inflammatory disease; 3D, three dimensional; CT, computed tomography; MRI,
magnetic resonance imaging; NS, not specified.

gastrointestinal function, or the user’s weight. Therefore, the Pearl index is the same for perfect use and normal use. The
number of women who become pregnant with an IUD is low, with a Pearl index of 0.06 for the LNG-IUD and 0.52 for
the Cu-IUD."

Contraindications for IUD placement include the presence of cervical or endometrial carcinoma, active pelvic
inflammatory disease (PID), and pregnancy or suspicion thereof (except for emergency contraception using the IUD).
Abnormalities of the uterine cavity, such as certain uterine anomalies (eg, uterus subseptus, uterus bicornis, uterus
didelphys), and other structural abnormalities (eg, distortion of the cavity due to fibroids or uterine synechiae), increase
the risk of expulsion and dislocation of the TUD.®

Complications of the IUD include failed insertion, pain during and after insertion, vasovagal reaction during insertion,
infection, abnormal bleeding, expulsion, and uterine perforation.* The risk of TUD expulsion within five years of
placement is approximately five percent and is highest in the first year of use, immediately after abortion, and in the
postpartum period. Expulsions are more common in women under 25 years of age, with the use of copper IUDs
compared to LNG-IUDs, and in women who have given birth fewer than two times.”'° Expulsion can result from
inadequate depth of placement, discrepancy between the dimensions of the uterus and the IUD, or heavy menstrual
bleeding. Expulsion may sometimes cause symptoms of spotting, dyspareunia, or lower abdominal pain, but can also be
completely asymptomatic.''

The incidence of uterine perforation varies from 0.3 to 2.6 per 1000 insertions for LNG-IUDs and from 0.3 to 2.2 per
1000 insertions for Cu-IUDs.” Risk factors for this include: first time users, nulliparity, placement during breastfeeding,
placement within less than 6 months postpartum, a higher number of abortions, poor healing of a uterine scar due to
a hematoma or postoperative infection, the type of IUD (higher risk of perforation with LNG-IUDs), and insufficient
experience of the healthcare provider.™'* '® IUD placement under anesthesia, cervical dilation (during placement or in
the medical history), or a history of cesarean section are not significantly associated with an increased risk of uterine
perforation.>'*!” Other factors such as cervical stenosis (in primigravida or after a previous procedure) and the position
of the uterus (hyperflexion, retroversion, deformation of the cavity after a procedure, or intracavitary pathology) have
been identified as risk factors for uterine perforation in hysteroscopic procedures and dilation and curettage, but could not
be significantly associated with an increased risk of perforation during IUD placement.'*'*!'® Our review illustrates that
the bowel is the most affected organ in cases of perforated and migrated IUDs.'® The second most affected organ is the
bladder, often associated with lithiasis formation and urinary complaints.
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Most uterine perforations occur during IUD placement.’ Routinely performing an ultrasound to check the length and
position of the uterus before placement can lead to a smoother and more accurate procedure and higher patient
satisfaction.'” Research on the use of transabdominal ultrasound during IUD placement could only demonstrate that
the procedure is less painful compared to the “blind” technique.?® This is presumably due to a more targeted approach
with less friction against the uterine wall and fundus. Patients with a uterine perforation from an IUD often do not show
symptoms but may experience mild discomfort in the lower abdomen or brief abnormal vaginal bleeding immediately
after placement. Absent or nonspecific symptoms may lead to a delayed diagnosis. Once there are suspicions of a uterine
perforation, either immediately after placement or later on, it is advisable to conduct medical imaging.

Gynecological ultrasound is recommended as the initial examination due to its widespread availability, cost-
effectiveness, and absence of radiation exposure. Ultrasound can easily confirm whether the IUD is correctly positioned
and often provides the ability to identify complications related to the IUD. The stem of the Cu-IUD can be easily
identified as a linear, echogenic structure. The arms of Cu-IUDs are moderately echogenic.”?’ The LNG-IUD is not
echogenic, but the stem creates an acoustic shadow in a sagittal section of the uterus between the proximal and distal
parts of the stem, which facilitates visualization. The arms of the LNG-IUD are lightly echogenic and are usually visible
on transverse sections.”” Three-dimensional (3D) ultrasound is useful for mapping the IUD and is increasingly used in
routine ITUD examinations.”® If the TUD cannot be localized via ultrasound, abdominal radiography should be performed.
This involves taking anteroposterior and lateral images, paying extra attention to completely visualizing the diaphrag-
matic domes and the Douglas pouch. Conventional radiography results in minimal radiation exposure for the patient, and
the radiopaque TUD can be easily detected.”® Only when the TUD is not visualized on X-ray can the diagnosis of “IUD
expulsion” be made. Computed tomography (CT) is the most suitable modality for evaluating complications associated
with intra-abdominal IUDs, such as visceral perforation, abscess formation, and intestinal obstruction. The use of 3D-CT
can additionally be useful for preoperatively determining the exact location of the IUD. However, CT use entails higher
radiation exposure. Magnetic resonance imaging (MRI) is generally not used for evaluating migrated IlUDs, but modern
IUDs can be safely imaged using both 1.5-T and 3.0-T magnets and will then show a signal void.*

Although some authors suggest leaving the IUD in situ if patients are asymptomatic, it is generally recommended to
remove the TUD in every case of uterine perforation.”* None the less, adhesions are often observed in both symptomatic
and asymptomatic patients.”> A wait-and-see approach is generally discouraged due to the risk of intestinal obstruction,
chronic lower abdominal pain, bladder or intestinal perforations, and the development of pelvic abscesses.”* " In our
literature review the IUD was not removed in only two cases. Minimally invasive techniques such as hysteroscopy,
cystoscopy, colonoscopy, or laparoscopy are preferred for removal, depending on the location of the IUD.?’ In
asymptomatic, stable patients, immediate admission after diagnosis is not necessary, and IUD removal can be scheduled
electively. Intraoperative radiography or ultrasound can be useful to locate the IUD. They are particularly helpful if the
IUD is not visible during the procedure due to embedding in the omentum, caudal displacement, presence amidst
adhesions, or within an organ.?’>'** Only in exceptional cases, such as significant visceral damage due to the migrated
IUD, laparotomy is necessary.

Most IUD manufacturers recommend clinical follow-up after 4 to 12 weeks, which is also preferred by patients.** If
the IUD threads are not visible during clinical examination or in cases of atypical symptoms such as pain, abdominal
cramps, or bleeding, an ultrasound examination should be performed.15 35 If the threads are not visible, it should not be
hastily concluded that the IUD has been expelled. Several cases have been reported where two IUDs were found in one
patient.** > After confirming a uterine perforation, a new placement should be postponed for at least 2—6 weeks.®

Conclusion

Uterine perforation and migration of an intrauterine device (IUD) are rare and often late-detected complications. It is
essential for clinicians to be aware of the risk factors and possible symptoms of this condition. A routine follow-up after
IUD placement is recommended. If an IUD is not visible on ultrasound, it should not be automatically interpreted as
“expelled” but further imaging should be conducted. Although the chance of permanent damage to the patient after an
IUD perforation is small, it is not non-existent. Gynaecologists must remain vigilant, especially shortly after placement,
to prevent later serious damage to visceral organs due to [UD migration.
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